The purpose of this article is to offer a development of the demographic map as an alternative to the geographical base-map for the presentation of areal data in epidemiology. The results of geographical investigations into disease morbidity or mortality are often presented cartographically and invariably the base-nap used is the normal geographical one, showing the relevant administrative areas. The relating of disease rates to area is useful, in that the recognition of areas characterized by high or low rates may lead to clues of aetiological significance.
When considering areal patterns of disease, however, the epidemiologist requires information about the size of the population at risk in the areas concerned. Sutherland (1962) drew attention to the principal deficiency of the geographical base-map in this respect. Referring to Scotland, he showed that on the normal map correct weighting could not be given to the large urban populations which occupy small areas, whilst small rural populations, often sparsely distributed over large areas, could appear to be over-represented. Thus, base-maps which would relate disease rates to the local populations at risk as well as to geographical position might prove useful epidemiological tools. Development of the demographic map, in which the area of each administrative unit is made proportional to its population whilst contiguity of geographical boundaries and the relative geographical positions of the units are maintained as far as is possible (Hollingsworth, 1966) offers interesting possibilities in this direction.
The use of such maps in epidemiology is not new, Levison and Haddon (1965) 165 Sutherland (1962) developed a form of demographic diagram, using the same principle of area proportional to population, called an isodemic representation. As a basis he split Scotland into its five hospital regions and showed them separated. He thus lost geographical contiguity between the administrative units, a condition it would seem desirable to preserve.
An attempt has been made in developing the agesex specific cartograms illustrated below (Figs 1, 3, and 4) to relate disease rates to both the population at risk and to geographical position in the 57 public health districts of Scotland.* A basic aim was also to try to produce cartograms similar to each other in local outline as well as in overall shape to make them readily comparable and hence of greater potential utility. Efforts to simplify their construction and final shape have also been made. To date demographic maps have presented complicated construction problems and their final appearance has often been of considerable complexity. These factors may well have obscured their advantages and contributed to their limited application so far. Levison and Haddon (1965) outlined their procedure for constructing a demographic map or, as they called it, an "area adjusted map" of New York State. As there is no unique solution for a given area and population, and because conventions are developed as one proceeds which require explanation, an account of the method of construction used here is given below. Reference to the locational cartogram (Fig. 1, overleaf) In reality, no two large burghs in any county are more than 15 miles apart and in Lanark, which has five large burghs, both Airdrie and Coatbridge, and Motherwell and Hamilton are adjacent. Grouping does not therefore cause such a distortion as it might at first appear.
METHOD

RESULTS
The same mortality data, calculated for all causes of death among females aged 45-54 years for the period 1959-63, is presented on the conventional map (Fig. 2, overleaf) and the cartogram (Fig. 3,  overleaf) . Clearly, impressions gained from maps are subjective and opinions will vary as to the relative value of different forms of presentation. Attention is drawn below to only the major points of difference between the two methods shown here in an attempt to illustrate the characteristics and, it is felt, the essential advantage of the demographic map.
As a first step it will be helpful to compare the locational cartogram ( Fig. 1) with the geographical map ( Fig. 2) so that familiarity can be gained with the conventions of the former and the alterations in the areal weighting of Scotland that result. In particular ( Fig. 1): (1) The north-west highland counties, north of Dumbarton and Stirling Counties, and the southern ones from Berwickshire to Wigtown, with their numerically small populations, are reduced in area, relative to Scotland as a whole. (2) Conversely, the main areas of population concentration in west central Scotland and in eastern Scotland from Edinburgh northwards assume increased proportions. (3) As a result of these changes, it is easier to appreciate the extent to which the population group used as a base for the cartogram is resident in the larger urban centres (Table) and in Glasgow in particular. Comparison of the geographical distribution ofthe mortality rates on the two presentations (Fig. 2, .17 The principal value of a map is that it enables the essential features of a distribution pattern to be quickly appreciated. The cartographic needs of different disciplines do, however, vary, and maps are of greatest value when designed to serve specific requirements. The cartograms presented above are illustrative devices especially suited to the needs of the epidemiologist working with areal data for, by their very nature, they correct the principal defect of the conventional map by illustrating the required dimension of population.
Perhaps the most encouraging feature is that, as a result of careful initial consideration of the major demographic and geographic features of Scotland, it has been possible to produce a demographic base-map which is simple enough in arrangement readily to allow geographic patterns to emerge. Further, the utility of the device is considerably increased by the fact that the eight different age-sex cartograms produced are easily visually comparable and that they all share a common set of conventions (cf. Fig. 1, and Fig. 4, opposite) . It will be clear that such maps can be prepared for any area and any subsection of the total population, given the relevant population figures. It might be useful to consider the production of a national series of age-sex specific base-maps of this type having common shapes and conventions, for use in the presentation of areal data in epidemiological studies.
SUMMARY
Presenting disease rates on the conventional geographical base-map does not allow of weighting for local population differences. Development of the demographic map offers possibilities for relating disease rates both to local populations at risk and to geographic position. In an attempt to achieve these effects, age-sex specific cartograms were developed for Scotland based on 1961 census figures. Their construction is described and, by presenting the same mortality data on both the cartogram and the geographic base-map, an attempt is made to indicate the advantage of the former over the latter for the presentation of areal data in epidemiology. 
